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COMMUNICATIONS UNIT, SYSTEM AND METHODS FOR PROVIDING 
MULTIPLE ACCESS TO A WIRELESS TRANSCEIVER 



BACKGROUND OF THE INVENTION 
5 1. Field of Invention 

This invention relates to wireless communication and more particularly to a 
communications unit, system and methods for providing multiple access to a 
wireless transceiver and/or transceivers. 

ffl 2. Description of Related Art 

jj There has been a rapid proliferation of wireless telephone usage in recent 

§ years. Many wireless telephone service providers are offering wireless 

jj telephone services at rates less than conventional land line services. Many 

L people have wireless telephones and find themselves paying for both land line 

° and wireless telephone services when they only need one or the other 
service, to gain access to the public switched telephone network. 

| While it is possible to simply do away with a conventional land line and 

substitute a single wireless telephone, many homes and offices have more 
than one wireless and/or conventional landline telephone. However, multiple 
users access to a single wireless handset is not readily facilitated by 

20 conventional systems. Wireless telephones or handsets are generally not 

designed to be used as a shared resource. Consequently, usually, only a 
single wireless telephone has access to subscribed wireless telephone 
services. 

US Patent No. 4,775,997, discloses a standard telephone connected to an 
25 interface system and a wireless transceiver to permit a standard telephone to 

make a wireless telephone call. Communication between the standard 
telephone lines however, appears to be facilitated by a Key System Unit, 
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which requires additional equipment and presents additional complexity and 
cost. Additionally communication between the separate telephone lines is not 
facilitated. 

What would be desirable therefore is a way of making a wireless handset a 
shared resource and a way of modularty expanding the number of 
communications appliances which have access to a wireless transceiver or a 
plurality of wireless transceivers. 



SUMMARY OF THE INVENTION 

1§j The present invention addresses the above need by providing a 
lj communications unit comprising a first wireless transceiver port operable to 
y communicate with a first wireless transceiver operable to conduct wireless 
S communications with a wireless base station and a first expansion interface in 
f communication with the first wireless transceiver port and operable to 

1p communicate with a second communications unit on a plurality of 
m! communications channels, to permit the second communications unit to access 
* the first wireless transceiver. 

U Effectively, a plurality of communications units of the type described above may 
be connected together to create a system for providing multiple access to a 
20 wireless transceiver, where the wireless transceiver may be on any of the so 

connected communications units. Using a system of this type, users may add 
additional communications appliances and/or additional wireless 
communications paths to the system. Thus, the system is expandable and 
contractible and completely eliminates the need to connect communications 

25 appliances to land lines. 

In one embodiment the first expansion interface is operable to conduct 
communications with the second communications unit on time multiplexed 
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channels. Alternatively, such communications may be conducted on frequency 
multiplexed channels. 

Preferably, the first wireless transceiver port and the first expansion interface are 
provided on a common base or module. In one embodiment, the first wireless 

5 transceiver port includes a receptacle operable to receive and hold a wireless 
telephone such that the wireless telephone may simply be placed in the 
receptacle to facilitate communications with the first wireless transceiver port 
and, perhaps to facilitate charging of the wireless telephone. The first wireless 
transceiver port is preferably operable to communicate with a data interface on a 

3U0 wireless telephone. 

S Preferably, the first expansion interface is operable to conduct simultaneous 

! t communications with other communications units using the plurality of 

y communications channels. 

W in one embodiment, the communications unit includes a first communications 

^5 appliance interface operable to communicate with at least one of the first 
wireless transceiver and the first expansion interface. Such a communications 
appliance interface may include a telephone interface. Preferably the first 
S communications appliance interface is included within the same common base 

M as the first wireless transceiver port and the first expansion interface. 

20 The first expansion interface and the first communications appliance interface 

may be selectively operable to use the first wireless communications interface. 
The first expansion interface may simultaneously support independent 
communications on the first appliance interface and with the wireless 
transceiver. 

25 In one embodiment, the first expansion port is programmable by commands 

received at the communications appliance interface or from at least one of the 
first wireless interface and any communications unit connected to the first 
communications unit Alternatively, the first expansion port may be 
programmable by commands received at a special programming interface. 
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The programming commands may cause the first wireless interface to 
selectively communicate with one of a plurality of communications units in the 
system which are operable to communicate with the first expansion interface, 
and preferably the first communications appliance port is programmable by 
5 commands received from a communications appliance in communication with 

the first communications appliance port. 

In one embodiment, the first expansion interface includes a bus interface and 
more particularly such bus interface may include a pulse code modulation bus 

interface. 

L 0 In accordance with another aspect of the invention there is provided a method of 

4 providing multiple access to a wireless transceiver, the method comprising 
i supporting communications through a first expansion interface, on one of a 

5 pluralrty of communications channels, between a first wireless transceiver port of 
W a first communications unit and a second communications unit, where the first 
Sb wireless transceiver port is operable to communicate with a first wireless 
L transceiver operable to conduct wireless communications with a wireless base 
u 

Si station. 

1 in accordance with another aspect of the invention there is provided a method of 

| providing multiple access to a wireless transceiver, the method comprising 

20 supporting communications through a first expansion interface, on one of a 
plurality of communications channels, between a first wireless transceiver port of 
a first communications unit and a plurality of communications units, where the 
first wireless transceiver port is operable to communicate with a first wireless 
transceiver operable to conduct wireless communications with a wireless base 
25 station. 

Other aspects and features of the present invention will become apparent to 
those ordinarily skilled in the art upon review of the following description of 
specific embodiments of the invention in conjunction with the accompanying 

figures. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

in drawings which illustrate embodiments of the invention, 

is a is a schematic representation of a system according to a 
-first-embodiment of the invention; 

„ a block diagram of a processor circuit in a communicator* 
unit of the system shown in Figure 1 ; 
Rau re » is a schema* represents o. pu,se code modulation (PCM) 
9 time slots in whi* in*— * transferred between me 

communications units of Figure 1 ; 

„ a tabular representation of programming commands and 
responses executed by the processor circuit shown in Figure 2; 

Figure 5 is a schema representation of a message forma, in whfch 
9 commands are conveyed in me time slots shown ,n F,gure 3, 

Rgures 6A to «C are a tabuiar represents of exemplary commands which 
9 are transmits using me message format shown in Figure 5, 

Fioures 7A and 7B are a tabu.ar represented of event codes and actions 

response to corresponding event codes. 

ncure 8 is a flowchart of actions taken to establish an outgoing cal, from 
. communions appliance Interface on a flrs, — 'ca^ 
unit of the system of Figure ^transceiver port on the same 
communications unit; 
Fig ure 9 is a flowchart o, actions taken to establish an ou^oingcai, from 
9 a communications appliance interface on the flr* 

communicaflons unit of the system shown in Figure 1. 
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wireless transceiver port on another communications unit of the 
system; 

Figure 10 is a flowchart of actions taken^^rTceive an incoming call 
from a wireless transceiver interface on the first commun.cat.ons 
unit of the system shown in Figure 1. to a communicates 
appliance interface of the same communications unit; and 

Figure 11 is a tabular representation of event codes and actions taken by 
the processor circuit shown in Figure 2, to receive an incoming call 
from a wireless transceiver interface on a first communications 
unit of the system shown in Figure 1 to a communications 
appliance interface of another communications unit. 



DETAILED DESCRIPTION 

Referring to Figure 1, a system for providing multiple access to a wireless 
Q5 transceiver is shown generally at 10. In the embodiment shown, the system 
2 comprises a ptura.Ky of communications units 12. 14, 16, and 18 and could 

jo include many more, or fewer communications units. 

I At least one of the communications units, has a wireless transceiver port and 

in this embodiment units 12 and 14 have first and second wireless transce,ver 
20 ports 20 and 22 respectively. All of the communications units may have 

wireless transceiver ports, if desired, however, only two are shown here to 
show the diversity of the system as will become apparent below. 
Each wireless transceiver port 20 and 22 is operable to communicate Wrth a 
/ respective wireless transceiver 24 and 26 respectively and such wireless 

25 transceivers are of the type that is operable to conduct w^ess 

communications wrth a wireless base station. The wireless transce,vers 24 
and 26 may be first and second wireless telephones, for example. In general, 
the wireless transceivers may be of the type that operate with GSM. AMPS, 
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Time Division Multiple Access (TDMA). Collision Detection Multiple Access 
(CDMA), PCS or any other type of wireless/PCS protocol. Communication 
with a wireless telephone may be achieved through a data connector now 
1 common on wireless telephones. A "pigtail" connector, (not shown) for 

•5 example, may be connected between the, data connector on the wireless 
telephone and the wireless transceiver port 20. Or, the wireless transceiver 
port 20 may be provided in a base or housing such as a wireless telephone 
charger stand which may have a receptacle for receiving and holding a 
wireless telephone and for making connections with the wireless telephone, 

10 while it is in the receptacle. Or, communications may be established between 
the wireless telephone and the wireless transceiver 24 using a wireless RF 

O ,ink such as provided under the trademark BLUETOOTH™ owned by 

J Telefonaktiebolaget L.M. Ericsson of Sweden. 

3 Each communications unit also has an expansion interface to permit it to 

J£ communicate with one or more of the other communications units. Thus, the 
W first communications unit 12 has a first expansion interface 28 and the 

O remaining communications units 14, 16, and 18 have second, third and fourth 

^ expansion interfaces 30, 32, and 34 respectively. The first expansion 

S interface 28 is in communication with the first wireless transceiver port 20 and 

jjo is operable to communicate with the second, third or fourth or any further 
U communications units which may be connected, on a plurality of 

communications channels, to permit the second, or any other communications 
unit in communication with the first expansion interface to access the first 
wireless transceiver 24. Similarly, the second expansion interface 30 is 
25 operable to communicate with the first, third or fourth or any further 
communications units which may be connected, on a plurality of 
communications channels, to permit the first, or any other communications 
unit in communication with the second expansion interface to access the 
second wireless transceiver 26. 

30 While each communications unit 12, 14, 16 and 18 has a respective 
expansion interface 28, 30. 32, 34 respectively, in order to make it compatible 
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with the system, each communications unit may have a different type of or 
multiple types of communications interface connected to its expansion 
interface. For example, communications units 12 and 14 have first and 
second wireless transceiver ports 20 and 22 connected to the first and second 
expansion interfaces 28 and 30 respectively. The first communications unit 
12 however, also has a first communications appliance interface 36 in 
communication with at least one of the wireless transceiver port 20 and the 
first expansion interface 28 and the third and fourth communications units 16 
and 18, have no wireless transceiver ports, but rather have second and third 
communications appliance interfaces 38 and 40 respectively, connected to 
the third and fourth expansion interfaces 32 and 34, respectively. 

Thi communications appliance interfaces 38, 38 and 40 of the first, third and 
fouth communications units 12, 16 and 18 are operable to communicate with 
corlmunications appliances such as an analog telephone, answering 
maihine, fax machine, modem, or any other communications appliance which 
nonjnally is operable to be connected to a public switched telephone network 
subscriber loop or private telephone network subscriber loop. Any 
corrlnunications appliance interface 36, 38, 40 may alternatively include an IP 
netw ork protocol interface, to provide for voice over IP. or data over IP, or 
Eth( met sessions, for example. Or any communications appliance interface 
may! have a universal serial bus interface and connector, for example. 
Furthermore, any communications appliance interface used with this system, 
may have multiple communications appliance drive capability and may permit 
a plJralrty of communications appliances, where appropriate, to connect to or 
be placed in communication with a single communications appliance 
interface. The third and fourth communications units 16 and 18, for example 
are /shown with each having three extension telephones 42, 44. 46 and 48. 
5 0? / s2 mi inuagaTff th e ir rfe spectfee communications appliance interfaces 38 
and 40. 

30 Effectively, the communications units of the system shown in Figure 1 

cooperate to permit any communications appliance in communication with any 
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communications unit to access any of the two wireless transceiver ports 20 
and 22 in the system. The expansion interfaces 28, 30, 32, 34 on each 
communications unit 12, 14, 16, 18 permit additional communications units 
having such expansion interfaces to be connected to the system, thus 
facilitating easy expansion of the system at any time. This may have 
particular use in residential or office situations where, for example, a single 
communications unit such as the first communications unit 12 may be 
purchased by a wireless services subscriber, as a substitute for conventional 
hard wired telephone service. 



2< 



may connect or otherwise place a wireless handset, as the first 
transceiver 24, in communication with the first wireless transceiver 
and the user may connect an existing land line type telephone 54 to 
communications appliance interface 36 whereupon the telephone 54 may 
the wireless transceiver 24 to make or receive a telephone call, 
the use of a landline. If the user wishes to have extension telephones, 
in other rooms of a residence, the user need only purchase a further 
unit such as the third communications unit 16, place the 
ive expansion interfaces 32 and 28 in communication with each other 
connect the desired number of extension telephones 42, 44 and 46 to the 
communications appliance interface 38, to permit more than one 
comrrunications appliance interface to have access to the first wireless 
transceiver 24. 



The ufcer 
wireless 
port 
the 

access 
withouit 
such as 

comm jnications 
respetfti' 
and 
second 



Should the user wish to permit the communications appliances to have 
access to more than one wireless telephone, the user need only purchase a 
communications unit such as the second communications unit 14, which has 
a second wireless transceiver port 22, which may be placed in communication 
with a second wireless transceiver 26, such as a second wireless telephone. 
The system 10 may be configured to permit any of the communications 
appliances 42, 44, 46, 48, 50, 52 and 54 to access any of the first and second 
wireless transceivers 24 and 26 and the system may be configured to permit a 
telephone or communications appliance to be in communication with multiple 
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wireless transceiver simultaneously, to facilitate a conference call for 
example. Furthermore, the modularity of the communications unto and me 
expansion port on each unit permits units o. specific types to be connected 
into the system, to meet the user's needs for additional wireless channel 
access and/or additional communications appliance access. 
,„ order to provide the above ^nationality, a representative communications 
unit such as the first communications unit 12 is shown schematically at 12 ,n 
Figure 2. In this embodiment, the first communications unit 12 is compnsed of 
a processor circuK 60 including a microprocessor 62 in communication w*h an 
,/0 port 63, BAM 65 and program memo* 69 and further in commun,eatK>n 
with a wireless transceiver interfaoe 64 and a comn-K,n medium interface 66, 
which provides for communicates with other communications un,te ,n the 
system shown in Figure 1. The common medium interface 66 .s ,n 
communion with a common medium 67 which may be a hatred l,ne 
such as single or multiple pair copper wire or coaxial cable, or * may be 
wireless medium, for example. In this embodiment, the common medium ,s a 
hard-wired line supporting a Pulse Code Modulate (PCM) bus. 
Consequently, the common medium interface 66 is a PCM bus buffer. 
The microprocessor 62 communicates wiU, the wireless transceiver interface 
64 and the common medium interface 66 through first and second se* of 
control signal lines 68 and 70. Both Ihe wireless transceiver interface 64 and 
the pcM bus buffer have k>cal PCM bus interfaces 72 and 74 respectively 
which are connected to each other to form a .oca. PCM bus 76. wHhin the 
communions unit 12. In mis embodiment, effectrvely. the common 
medium interfaoe 66, simply buffers PCM bus signals which are P rov,ded to 
and from an expansion connector 78 to which omer communions unto 14, 
16 and 18 of the system 10 can be connected. 

S«„ referring to Ffcure 2, in this embodiment, the externa, 

buses 67, 76 are serial buses. I. will be appreciated that other types of buses 
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such as parallel buses may be employed, or other serial buses may be 
employed. 

Referring to Figure 3, the PCM bus is compatible with a PCM bus protocol 
which provides a plurality of timeslots 0-127 which act as time multiplexed 
5 channels during which transmissions may be transmitted and received on the 
bus. Referring back to Figure 2, effectively, the microprocessor 62 is 
programmed to send control signals on signal lines 68 and 70 to the 
transceiver interface 64 and to the common medium interface 66 respectively, 
to selectively permit the transceiver interface 64 to transmit or receive payload 
10 data to/from the bus 76 and hence to/from the common medium 67, during 

Q one or more specific timeslots of the PCM bus protocol. Thus, if, for example, 

g PCM data representing a voice transmission from, say the third 

jl communications unit 16 shown in Figure 1, is placed on the common medium 

67 during timeslot 1, and the microprocessor 62 of the first communications 
S 15 unit is programmed to open the common medium interface 66 during timeslot 

^ 1 to permit the data to be presented to the transceiver interface 64. The 

p transceiver interface 64 receives such data and provides it to the wireless 

• transceiver 24 connected thereto, for transmission to a wireless base station, 
ji A similar procedure occurs in the reverse direction to permit data received 

y 20 from the base station to be communicated to the third communications unit 

16. It is important to note that the configuration shown in Figure 2, permits the 
microprocessor 62 to simply open the expansion connector 78 at the 
appropriate time(s) to permit data on the common medium 67 to be 
communicated directly to the wireless transceiver interface 64 and hence to 
25 the wireless transceiver 24. 

Referring back to Figure 1, by assigning respective communications appliance 
interfaces 36, 38, 40 and wireless transceiver ports 20, 22 on the 
communications units 12, 14, 16, 18 each a different timeslot in which to 
conduct its communications, different communications appliance interfaces 
30 and wireless transceiver ports on the various communications units may be 

selectively matched with communications appliance interfaces and wireless 
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transceiver ports on other communications units, thereby permitting multiple 
access by a plurality of communications devices in communication with 
different communications units, to any given wireless transceiver port and 
wireless transceiver. Effectively, the timeslots of the PCM protocol provide 
multiple channels by which communications appliances at any 
communications unit can access the first or second wireless transceivers 24, 
26. Simply by connecting another communications unit to the external wiring, 
and assigning timeslots. additional communications appliances may have 
similar access, and thus the system is expandable and contractible. 

The timeslots effectively act as separate time multiplexed communications 
„ channels. Alternatively, separate frequency division multiplexed channels 

1 may be provided, where a separate carrier frequency may be assigned to a 

2 communications appliance/wireless transceiver pair for a period of time during 
!fl which a call is in progress and/or during which control communications occur. 

§5 Referring back to Figure 2, where the communications unit 12 has a 

r communications appliance interface such as 36 in Figure 1, such an interface 

y may be provided by a subscriber line interface circuit (SLIC) 80. A suitable 

M; circuit of this type is available under part No. Si3210 ProSLIC™ from Silicon 

| Laboratories Inc. of Austin Texas, USA. This interface circuit provides tip and 

=20 ring connections 82 and 84 for direct connection to a communications 

appliance and a PCM bus interface shown generally at 86. The circuit also 
receives signals and transmits signals on control signal lines 88, for 
communication with the microprocessor 62. 

Effectively, the microprocessor 62, produces signals on control signal lines 
25 68, 88 and 70 to control the operation of the transceiver interface 64, the SLIC 

80 and the common medium interface 66, to selectively permit the transceiver 
interface 64 to communicate with the SLIC 80 and/or the common medium 
interface 66 during appropriate timeslots to permit the transceiver interface 64 
to transmit or receive data to or from either the SLIC 80 or the common 
30 medium interface 66, or both. In addition, the microprocessor 62 may control 
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the common medium interface 66 and the SLIC 80 to cooperate in the same 
timeslot to permit a communications appliance in communication with the 
communications appliance interface 36 to conduct communications through 
the PCM bus on the common medium, with a communications appliance of 
5 another communications unit. 

The selection of a timeslot in which a communications appliance interface or 
wireless transceiver port of any communication interface can conduct 
communications with another communications unit depends upon the calls 
which are to be supported by respective communications units. For example, 

10 a communication appliance connected to the third communications unit 16 
may be required to establish communications with the wireless transceiver 
port 20 or the communications appliance interface 36 of the first 
communications unit 12. In order to do this and to select which termination to 

S use the microprocessor 62 in each communications unit 12, 16 is 

11 programmed to be responsive to programming commands which may be 
F; received at the wireless transceiver interface 64, the communications 
T appliance interface 36, the PCM bus 76, or a separate programming port 90. 
R In the case of the first communications unit,, for example, programming 
U commands may be produced at the communications appliance interface 36 in 
M response to different series of Dual Tone MultiFrequency (DTMF) tones 
B generated by a communications appliance such as a telephone, in 

communication with the communications appliance interface. In response to 
the generation of such a series, the SLIC 80 provides signals to the 
microprocessor 62 to indicate individual DTMF tones received. The 

25 microprocessor 62 is programmed with a DTMF tone sequence interpreter 91 
which may simply gather a plurality of DTMF tone indications and then test 
sequences thereof to determine whether one of a plurality of pre-defined tone 
sequences has been received. If one is received, then the tone sequence 
interpreter 91 directs the microprocessor 62 to a lookup table such as shown 

30 in Figure 4, which directs it to associated programming routines 102. 
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Programming routines 102 associated with each DTMF tone sequence are 
stored in program memory 69. Referring to the table shown in Figure 4, and 
the block diagram of Figure 2, as indicated at 103, detection of the tone 
sequence *90 by the DTMF interpreter directs the processor 62 to enter a 
5 program mode. This mode is entered by running a program routine 100 which 

directs the processor 62 to determine whether or not a valid tone sequence 
has been received. When such a sequence is received, the processor 62 
branches to the associated programming routine 102. Generally, these 
routines may be summarized in one step each, the general functionality of 
1 0 each routine being indicated in the response column 1 05 of the table shown in 

Figure 4. Effectively, these routines 102 direct the microprocessor 62 to store 
D in the RAM 65 a programming configuration 104 including flags 106, module 

5 identifications 108 and names 110. This programming configuration is set in 

M response to DTMF code sequences received at any interface on the 

communications unit 12, 

ui The routines 102 shown in Figure 2 are by no means the only routines that 

JL could be available in response to DTMF tone sequences. More routines could 

H be added to permit features such as those found on key systems, for 

S example, to be made available to different communications appliances. Also, 

ib alternatively, programming, or more particularly, setting the flags, 
0 identifications and names may be effected through the use of a keypad . and 

LCD (not shown), for example. Or, flash memory (not shown) could be 
provided with stored prompts for prompting a user to enter IVR commands to 
effect programming. 

25 Once programming configuration information of the type described above is 
entered and stored by the microprocessor 62, the microprocessor 62 is 
directed to read the module identification 108 to determine which 
communications unit is to receive the programming information. If the module 
identification information 108 identifies the communications unit in which the 

30 microprocessor 62 is located, the microprocessor 62 simply copies the 

programming information into a local configuration memory 112. Otherwise, 
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the microprocessor 62 transmits the programming information to the other 
units in communication with the common medium 67. in a message format as 
shown in Figure 5. 

Referring to Figure 5, the message forma, by which commands and data are 
communicated between communications units is shown generally m : It* 
Messages indude a source field 122. a destination field 124, a command field 
126 a length field 128. a data field 130 and a checksum field 132. The 
source fieW 122 is used to convey the identity of the source of the message or 
tne communications unit from which the message is being transmuted. The 
destination field 124 is used to identify the communications unit for which the 
n^sage is Intended. The command field 126 is used to tell the destination 
communications unit what to do with the message. The length field 128 . 
used to indicate how many by.es comprise the message. The data field 130 
is used to convey date such as a copy of the programming information 
representing configuration date for the destination communications unrt. The 
checksum field 132 is used in the usual way to provide for error checkmg. 

Exemplary messages illustrating various commands are shown generally at in 
Figures 6A-6C. The microprocessor 62 of each communications unrt 12, 14. 
16 18 is capable of producing and interpreting commands of the type shown, 
to 'effect communications between different communications urate ,n the 
system 10. Any of the commands shown may be communicated to any other 
communications unit in the system 10 by placing successive bytes of the 
command on the communications medium 67 during a particular timeslot of 
the PCM protocol. In the embodiment described, respective bytes of 
commands are transmitted in successive occurrences of timeslot 0. unt,l the 
complete message has been transmitted. All other communications units 
■■listen" to the transmission, accumulating bytes from timeslot 0 until a val,d 
command is identified by the succession of bytes received. When such a 
valid command has been properly recerved. each communications un,t 12 14, 
16 18 determines whether or not the command is intended for rtself, by 
reading the destination field 124 of the command. When it is determined that 
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it is the recipient of the command, the microprocessor 62 in the recipient 
communications unit transmits an acknowledge command back to the source 
communications unit. Some commands may be intended for receipt by all 
communications units and those commands may be identified by a destination 
5 field 124 having a pre-defined value such as 00H, whereupon all 
communications units treat the received command as their own, and one or 
more communications units transmit acknowledgement commands to the 
source unit. 

In the above manner, each of the communications units 12, 14. 16, 18 can 
1 o communicate with each other by transmitting commands of the type shown in 
Figures 6A-6C on timeslot 0 of the PCM protocol. In this embodiment time 
slot 0 is arbitrated to avoid contention. 

The commands shown in Figures 6A-6C are generated by respective 
microprocessors of respective communications units in response to certain 
15 actions being detected by the communications appliance interface 36 and/or 
the wireless transceiver port 20 at any given communications unit. Such 
actions may include an off-hook condition, DTMF tones, loss of loop current, 
detection of a ring indication message from a wireless network, detection of 
_ Calling Line Identification (CLID) information from the wireless network, and 

O 20 detection of call control and call progress signals from the wireless network, 
for example. On detection of these and other actions by the communications 
appliance interface 36 and/or the wireless transceiver port 20, the detecting 
interface 36 communicates corresponding signals to the microprocessor 62, 
causing it to run a routine from one of a collection of routines 125 shown in 
25 Figure 2, associated with such signals. In addition, the communications 

appliance interface 36 and/or the wireless interface 20 may perform some 
actions of its own. 

For example, in the first communications unit 12, referring to Figure 2, if the 
SLIC 80 detects loop current at the communications appliance interface 36, 
30 the SLIC 80 internally stops any ringing tone if one is occurring, stores a loop 
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current value in a local register 127 sets a loop current flag in a local reg.ster 
129 and sets an on hook flag in a local register 135, while resetting an off 
hook flag in a local register 137. Then, the SL.C 80 generates an interrupt 
si gna. to the microprocessor 62 on signal lines 88. Or. if the SL.C 80 detects 
a DTMF signal being produced at the communications appliance interface 36. 
the SLIC 80 decodes the DTMF signal and stores a corresponding DTMF d.g,t 
in a local register 131 and then sets a digit detected flag in a local reg.ster 
133. The SLIC then generates an interrupt signal to the microprocessor 62. 

If the SLIC 80 detects a loss of loop current at the communications appliance 
interface 36. the SLIC 80 stores a loop current value in the local register 127. 
clears the loop current flag in the local register 129 and sets the off hook flag 
in the local register 137. while resetting the on hook flag in the local reg.ster 
135. The SLIC 80 then generates an interrupt signal to the microprocessor 

62. 

The SLIC 80 is also responsive to signals received from the microprocessor 
62 For example, the microprocessor 62 may present a "ring on" signal to the 
SLIC 80 in which case the SLIC 80 generates a ringing pattern at the 
communication appliance interface 36. if no loop current is detected at the 
communications appliance interface 36. Similarly, if the microprocessor 62 
presents a "ring off signal to the SLIC 80, the SLIC 80 stops any ring.ng 
pattern generation. If the microprocessor 62 provides a "tone on" signal, the 
SLIC 80 generates the requested tone. A requested tone may be a DTMF, 
frequency shift keying (FSK), Customer Premise Equipment (CPE) alert signa. 
(CAS) or a cal. progress (CP) signal, for example. If a "tone off message ,s 
detected from the microprocessor 62, the SL.C 80 stops generating the 
requested tone. If the microprocessor 62 presents a "connect aud,o 
message with channel data (i.e., time slot identification) to the SL.C 80. the 
SLIC turns on its codec in the PCM timeslot corresponding to the data 
channel information included in the "connect audio" message. The codec ,n 
the SLIC 80 determines the direction of data during the timeslot and 
effectively forwards audio data to and from the communications appliance 
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interface 36 during the indicated timeslot If the microprocessor 62 should 
present a "disconnect audio" message, the SLIC 80 turns off the codec 
therein. 

Actions at the wireless interface 64 may include detection of a ring indication 
5 message from the wireless network. In response, the wireless transceiver 

interface 64 generates a wireless intemjpt signal to the microprocessor 62, on 
signal line 68 and provides a ringing message to the microprocessor 62. If 
the wireless transceiver interface 64 should receive calling line identification 
data from the wireless transceiver connected thereto, the wireless transceiver 
1 0 interface 64 generates a wireless interrupt to the microprocessor 62, along 

a with a CLID message including CLID data. If the wireless transceiver 

yQ interface 64 detects call control and call progress signals received from the 

jl wireless transceiver, the wireless transceiver interface 64 generates a 

;J3 wireless interrupt to the microprocessor 62 and provides a call progress 

gl 5 message thereto. 

2 The wireless transceiver interface 64 may also receive instructions from the 

Cj microprocessor 62, such as an instruction representing a send key message, 

^ along with channel data. In response, the wireless transceiver interface 64 

□ opens a voice path to the wireless network through the wireless transceiver 

C|o 24 connected thereto, effectively providing the wireless transceiver interface 
64 access to the PCM bus 76 during a timeslot corresponding to the indicated 
channel data received in the send key message instruction. At the same time, 
the wireless transceiver interface 64 communicates with the wireless 
transceiver 24 connected thereto to dial any stored digits. 

25 In addition, the microprocessor 62 may provide DTMF key instructions to the 

wireless transceiver interface 64, in which case the wireless transceiver 
interface 64 communicates with the wireless transceiver 24 to display 
corresponding DTMF digits on an LCD of the wireless transceiver 24 and to 
store the DTMF digits in a local register (not shown) of the wireless 

30 transceiver 24 or dial the digits, if an audio path is already established. In 
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addition, the microprocessor 62 may send an "end" key instruction to the 
wireless transceiver Interface 64. causing it to disconnect any audio path by 
ceasing to place it in communication with the PCM bus 76 during the identified 
time slot. 

From the foregoing, it will be appreciated that essentially the microprocessor 
62 responds to interrupts produced by the SLIC 80 and interrupts produced by 
the wireless transceiver interface 64. To effect responses, the 
microprocessor 62 maintains an event queue 101 in which it receives event 
codes provided to it through interrupt vectors provided by the SLIC 80 and the 
wireless transceiver interface 64 and generated internally, by itself. 
Exemplary event codes and corresponding actions are indicated in tabular 
form in Figures 7A and 7B. 

Effectively, the microprocessor 62 simply executes routines identified by event 
codes in the event queue 101, in the order in which the event codes are 
stored in the event queue. For example, in response to a SLIC interrupt event 
code 510, the microprocessor 62 enters an interrupt routine among the 
routines 125, in which it polls the flag and data registers 127, 129, 131, 133, 
135 and 137 in the SLIC 80, and copies the contents of the these registers 
into a SLIC register area 140 in the RAM 65. Next, the microprocessor 62 
checks the flags stored in the SLIC register area 140, against a lookup table 
(not shown) to determine the interrupt source. If the on hook flag 135 is set. a 
SLIC on hook event code 512 is generated and stored in the event queue 
101. If the off hook flag 137 is set, a SLIC off hook event code 511 is 
generated and stored in the event queue 101. Next, the microprocessor 62 
25 checks the local configuration 112 in the RAM 65 and sets local wireless or 
global wireless voice routing flags among the flags 142. If the interrupt from 
the SLIC 80 was caused by receipt of DTMF tones at the SLIC 80, as 
determined by the flags in the SLIC 80, the microprocessor 62 places a SLIC 
DTMF event code 513 in the event queue 101 and stores DTMF digits in a 
30 DTMF buffer 144 in the RAM 65. 



*f5 
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When the microprocessor 62 receives a SLIC off hook event code 511 in the 
event queue 101, it sets a SLIC in use flag 146 active in the RAM 65. If an 
incoming call flag 148 in the RAM is set, then the microprocessor 62 provides 
connect audio signals to the SLIC 80 and provides answer wireless phone 
5 signals to the wireless transceiver interface 64. If the incoming call flag 148 is 

not set, then the microprocessor 62 checks voice routing flags among the 
flags 142 in the RAM and generates a local wireless or global wireless event 
code 515 and 516 respectively and stores it in the event queue 101 . 

In response to a SLIC on hook event code 512 in the event queue 101, the 
10 microprocessor 62 provides disconnect audio signals to the SLIC 80 on 

control lines 88. If a pass through flag 150 in the RAM 65 is set a disconnect 
audio wireless PCM message 152 and free wireless PCM message 154 is 
communicated in slot 0, to the wireless transceiver interface in a remote 
communications unit. Otherwise, if the pass through flag 150 is not set, end 

£ i i 

=15 key signals are sent to the first wireless transceiver interface 64. Then, the 

Ly microprocessor 62 resets the SLIC in use flag 146 in the RAM. 



In response to a SLIC DTMF event code 513, the microprocessor 62 
=^ determines whether an audio connection has been established by reading the 

~ SLIC in use flag 146, and if it has not been set, to run the tone sequence 

|o interpreter 91 for use in programming the microprocessor 62 as described 

above. In addition, the microprocessor 62 is directed to reset a digit time out 
timer. If the pass through flag 150 is set, the microprocessor 62 generates a 
digit dialed SLIC PCM command (156 in Figure 6C) with DTMF data and 
sends it to a remote wireless transceiver interface over the common medium 
25 67. If the pass through flag 150 is not set, then the microprocessor 62 sends 

key press signals to the wireless transceiver interface 64, along with DTMF 
data stored in the DTMF buffer 144. 



30 



Essentially, the pass through flag 150 indicates to the microprocessor 62 
whether or not it should be placed in a pass through mode or in a non-pass 
through mode. In the pass through mode, all messages received by the 
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6A), a connect fail event code 525 is generated and stored in the event queue 
101. 

In response to a wireless interrupt code 520 in the event queue 101, the 
microprocessor 62 reads serial data from the wireless transceiver interface 64 
5 and copies it into a serial data buffer 145 RAM 65. The serial data is checked 
against a lookup table 147 to determine the source of the serial data. If the 
serial data indicates ringing, then the microprocessor 62 generates a wireless 
incoming call event code 521 and stores it in the event queue 101. Then, the 
microprocessor 62 sets a "cell in use" flag 186 in the RAM 65 and checks the 
10 configuration table 112 in the RAM 65 and sets a local SLIC or global SLIC 

_ voice routing flag 149, or 151 in the RAM. If the wireless interrupt code was 

created in response to calling line identification information being received, 

H; then the microprocessor 62 generates a wireless CLID data event code 522 

and stores it in the event queue 101. If the wireless interrupt code was 

Mj5 created in response to a call control tone received at the wireless interface, 

y then the microprocessor 62 generates a wireless call control event code 523 

and stores it in the event queue 101. 

lJ In response to a wireless incoming call event code 521 in the event queue 

C= 101 , the microprocessor 62 determines whether the local SLIC flag 149 is set 

jjp in the RAM 65 and if so. then the processor 62 determines whether the SLIC 

in use flag 146 is not set and if so, provides "ring on" signals to the SLIC 80. 
At the same time, the incoming call flag 148 is set in the RAM 65. If the SLIC 
in use flag 146 is set, SLIC busy signals are provided to the wireless 
transceiver interface 64. If the global SLIC flag 142 is set in RAM 65, the 
25 microprocessor 62 sends a PCM query SLIC command (166 in Figure 6A) on 
the common medium 67. If an acknowledgement command (168 in Figure 
6A) is received, then a PCM control SLIC command (170 in Figure 6A) is 
transmitted. If an acknowledgement command (172 in Figure 6A) is received, 
then a PCM generate ringing command (174 in Figure 6A) is transmitted on 
30 the common medium 67. If no acknowledgement command (176 in Figure 
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6A) is received to either message, then a busy indication is provided by the 
microprocessor 62 to wireless transceiver interface 64. 

In response to a wireless CLID data event code 522 in the event queue 101, 
the microprocessor 62 stores calling line identification data in a CLID buffer 
5 180 in the RAM 65. It then checks whether the global SLIC flag 151 is set 

and If so, transmits a PCM send CLID command (182 in Figure 6B) on the 
common medium 67 to transmit calling line identification data stored in the 
CLID buffer 180 to a remote communications interface. If the local SLIC flag 
149 is set, then the microprocessor 62 sends a series of tone on/off signals to 
10 the SLIC 80 to transmit CLID data stored in the CLID buffer 180 to the SLIC 

a 80 in FSK format. This may be a series of 1200/2200 Hertz tones at 1200 bits 

y3 per second, for example. 

\T In response to a wireless call control event code 523 (with data) in the event 

hj queue 101, the microprocessor 62 determines from the data associated with 

]5 event code, whether a wireless "on hook" message has been received from 
the transceiver interface 64 or from a remote transceiver, and provides audio 
disconnect signals to the SLIC 80. If other call control events (call progress 
tones, etc.) are indicated by the dates associated with the event code, then 
the microprocessor 62 generates appropriate "tone on" signals to the SLIC 80, 
to cause it to produce analog equivalent tones such as busy, overflow CAS, 
etc. 



m 



In response to a connect event code 524 in the event queue 101, the 
microprocessor 62 sets the pass through flag 150 in the RAM 65 and sends 
"tone on" signals to the SLIC 80, with dial tone data. 

25 In response to a connect fail event code 525 in the event queue 101, the 
microprocessor 62 sends "tone on" signals with recall tone data to the SLIC 
80. 



In response to a PCM wireless call control event code 530, (with data), in the 
event queue 101. the microprocessor 62 determines whether the pass 



JUL 19 2000 12:34 PM FR U.GEORGIA UPNCOUUER 682 2083 TO 13238340202 P . 27 




-24- 

through flag 150 is set in the RAM 65. If so, then the data associated with the 
PCM wireless call control event code 530 is read to determine whether the 
event was caused by the remote wireless transceiver going on hook. If so, 
then the microprocessor 62 provides disconnect audio signals to the SLIC 80. 
5 If other call control events are identified by the data, such as call progress 

tones etc., the microprocessor 62 provides appropriate "tone on" commands 
to the SLIC 80, to cause it to produce analog equivalent tones such as busy, 
overflow, CAS, etc. 

In response to a PCM SLIC call control event code 531 (with data) in the 
10 event queue 101, the microprocessor 62 determines whether the pass 
n through flag 150 is set in the RAM 65. If so, then the data is read to 

jO determine whether the action which generated the event code is a remote 

Zl SLIC going on hook. If so, then the processor 62 provides end key signals to 

*S the wireless transceiver interface 64. If other call control events are identified 

J.15 by the data, then the microprocessor 62 is directed to generate appropriate 

W signals to the wireless transceiver interface 64, for wireless equivalent 

q messaging. 

M In response to a PCM line status SLIC event code 532, the microprocessor 62 

p reads the SLIC register copy 140 to determine whether the SLIC detects an 

□20 off hook condition and if so, the microprocessor 62 sends a PCM connect 

audio SLIC command 184 on the common medium 67 and sets the pass 

through flag 150 in the RAM 65. 

In response to a PCM query SLIC message code 533 in the event queue 101, 
the microprocessor 62 sends a PCM query SLIC ACK/NACK COMMAND 
25 (168 in Figure 6A) depending on the state of the SLIC in use flag 146 in the 

RAM 65. 

In response to a PCM message code 534 in the event queue 101, the 
microprocessor 62 converts these messages to wireless or SLIC equivalent 
control signals. 
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Outgoing Call From First Communications Appliance, Using First Wireless 
Transceiver 

Referring to Figure 8, the mechanism by which an outgoing call is made r such 
as from the communications appliance 54 to the first transceiver 24 is shown 
5 generally at 300. In order to make a call of this type, at least the local 

outgoing access flag among the flags 142 must be pre-set active. 

When the user of the communications appliance interface 54 shown in Figure 
1 takes the communications appliance 54 off hook as shown at 302 in Figure 
8, the microprocessor 62 shown in Figure 2 receives event ID codes 510 and 
10 511 shown in Figure 7 A in the event queue 101, causing the microprocessor 

q 62 to execute the actions indicated in Figure 7A under event codes 510 and 

511 which essentially represent recognition that the communications 

H= appliance 54 has gone off hook. Under these event codes, event code 515 is 

r\ placed in the event queue 101 to indicate that a local cell event is to occur 

rn 1 5 and to and set the SLIC in use flag 146. 



Next, the dialing of DTMF digits in the outgoing call is shown generally at 304 
and results in event codes 513 being placed in the event queue 101 causing 
^ the microprocessor 62 to effectively gather and store dialed digits in the 

q DTMF buffer 44. The rate of gathering and storing is monitored by the 

□ 20 microprocessor 62 as indicated at block 305, until a change in the dialing rate 

is detected or a timer expires after a final digit has been entered. This results 
in event code 514 being placed in the event queue 101. 

Then, as indicated at block 306 dialing is performed on the wireless network 
in response to event code 514. 

25 Next, call establishment event codes 515, 524 or 525 are placed in the event 

queue 101, as required, to set the wireless in use flag 186 active and to reflect 
the ability of the wireless transceiver port 20, to establish a wireless call as 
indicated at 308. If a call can be established, then ring back is provided to the 
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communications appliance 54 as indicated at 310, and as provided by event 
code 523 being stored in the event queue 101 . 

Next, if applicable, caller identification information may be provided from the 
wireless network as indicated at 312. in which case event code 522 is placed 
in the event queue 101 and handled as indicated in Figure 7A, by the 
microprocessor 62, wherein the microprocessor gathers and stores CUD 
information in a SLIC CLID buffer 153 for transmission to the communications 
appliance 54, where it may be displayed. 

During the call, call control events may occur as indicated at 314 and in this 
regard at least one event code 523 may be placed in the event queue 101 
and dealt with by the microprocessor 62 as indicated at 523 in Figure 7B, to 
generate tone signals at the communications appliance 54. 

In the event that the user of the communications appliance 54 hangs up, a 
disconnect function 316 occurs whereby event code 512 is placed in the event 
queue 101 and the response associated with that event code shown in Figure 
7A is executed by the microprocessor 62, whereby the microprocessor 62 
transmits "end" key signal to the first wireless interface 64 and resets the SLIC 
in use and cell in use flags among the flags 142 and any other flags that may 
have been used in this call scenario, to disconnect the first wireless 
transceiver 24 as indicated at 318, to terminate the call. 

Outgoing Call From First Comm . .nidations Appliance, Using Second Wireless 
Transceiver 

Referring to Figure 9, to make an outgoing call from the communications 
appliance 54 shown in Figure 1 to the second wireless transceiver 26, the 
local configuration is such that at least the global outgoing access flag among 
the flags 142 is active. When the user takes the communications appliance 
54 off hook as Shown at 322 in Figure 9, event ID code 510 is stored in the 
event queue 101 shown in Figure 2. In response to the SLIC interrupt event 
510, the SLIC off hook event code 511 is stored in the event queue 101 to 
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represent recognition that the communications appliance 54 has gone off 
hook. This also results in the generation of a global wireless event code 516 
being stored in the event queue 101, which causes the microprocessor 62 to 
transmit a query wireless command (160 in Figure 6A) on the common 
5 medium 67 as indicated at 324, to determine the availability of the second 

wireless transceiver port 22 on the second communications unit 14. If a query 
acknowledgement is received as indicated at 326, control of the second 
wireless interface of the second wireless transceiver port 22 is established to 
which a reply is obtained as indicated at 328. If a connect fail event command 
10 is received from the second wireless interface a connect fail event 525 is 

stored in the event queue and the microprocessor 62 in the first 
O communications unit 12 provides a busy tone to the communications 

m appliance as indicated at 330. If a connect event command is received from 

$I Z the second wireless interface, a connect event code 524 is stored in the event 

5b queue 101 of the first communications unit 12 and the microprocessor 62 sets 
H ; the pass through flag 150 active and provides dial tone to the communications 

T appliance 54, as indicated at 332. The user may then dial DTMF digits, as 

p s indicated generally at 334, which are handled as described above in 

L£ connection with event codes 513 and 514, wherein the microprocessor 62 

ip gathers and stores dialed digits in the DTMF buffer until the rate of change of 

P digit entry changes, or their expiry occurs indicating the user has stopped 

dialing. Then as indicated at 336, the digits in the DTMF buffer 144 are 
communication to and dialed by the second transceiver 26 in response to 
commands such as send FSK (182 in Figure 6B). 

25 As indicated at 338, in the event that the second wireless transceiver in the 
second communications unit 14 receives call control signals, appropriate 
commands are sent to the first communications unit 12, using channel zero to 
cause the microprocessor 62 to place a PCM wireless call control event code 
530 (with data) into the event queue 101, to which it responds as indicated at 

30 530 in Figure 7B, to execute a call control function such as providing a 

disconnect audio signal to the communications appliance interface 36 to 
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discontinue the audio path in response to a user going on hook at the 

receiving end of the call. 

,n the event that the user of the communications appliance 54 hangs up, as 
indicated at 340, a disconnect function occurs whereby event code 512 is 
placed in the event queue 101 and the response associated with that even, 
code shown in Figure TA is executed by the microprocessor 62, whereby the 
Microprocessor 62 — an -end" key sfcna. to the «^ 
interface and resets the SLIC in use and wireless in use flags 146. 186 
firs, communications unit 12 and any other flags that may have been used ,n 
this call scenario, to disconnect the second wireless transceiver 26 as 
indicated at 342. to terminate the call. 

c^Mn n a Call From the First Wireless Jsnsceh^Jhe^ 
Communications Appliance 

Simllany. local communications may be established between the first wireless 
transceiver port 20 and the firs, communicates appliance interface 36 to 
perm* the first wireless transceiver 24 to communicate wrth the 
communications appliance 54. To do «*. me local configuration ,s 
programmed such that at least the local incoming access flag is se, achve^ 
Referring to Ffcure 10 as shown a. 350, when a call is received at the firs, 
transceiver 24 shown In Figure 1 from a wireless base sUtion, a wrreless 
interrupt even, code 520 is produced by the wireless transceiver interface 64 
and stored in the even, queue 101 shown in Figure 2. The microprocessor 62 
responds as indicated at 352 in Figure 10, wherein it iooks up *e current 
configuration 112 and produces and stores the wireless incoming cali event 
code 521 in the event queue 101. The microprocessor 62 responds to th.s 
event code as indicated a, 354, by setting the cell in use flag 186 and settng 
the local SLIC voice routing flag 149 and establishes communications w,th the 
SLIC 80, to cause the communications appliance connected thereto to recerve 
ring signals. 
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As indicated at 356, in the event that wireless calling line identification data is 
received, wireless CLID data event code 522 is stored in the event queue 101 
and dealt with as indicated at 358 in Figure 10, whereupon the 
microprocessor stores CLID data in the CLID buffer 180 and provides It to the 
5 communications appliance 54. As indicated at 360, when the user answers 

the call at the communications appliance 54, a SLIC interrupt event code 510 
is produced and stored in the event queue 101, resulting in a SLIC off hook 
event code 511 being stored in the event queue 101 and resulting in "connect 
audio" signals being provided to the SLIC 80 and answer key signals being 
10 provided to the first wireless transceiver interface 64 to cause it to establish 
communication with the first wireless transceiver 24 to effect an "answer" key 
press, whereby an audio path is established between the communications 
appliance and the first wireless transceiver, as indicated at 362. 

As indicated at 364, while the audio path is established, if the user of the 
15 communications Interface 54 dials a digit SLIC DTMF, event code 513 is 
placed in the event queue 101, causing the microprocessor 62 to store the 
digit and communicate it to the first wireless transceiver 24 for dispatch just as 
if it were a keypress on the handset of the first wireless transceiver 24. 



g As indicated at 366, if the user hangs up at the communications appliance 54, 

w 20 then a SLIC interrupt code 510 is generated, which produces a SLIC on hook 
event code 511 to which the microprocessor 62 responds as indicated at 368 
in Figure 10, whereupon the audio path is disconnected and "End" key signals 
are communicated to the first wireless transceiver 24 and SLIC in use and 
transceiver in use flags 146 and 186 are reset. As indicated at 370, if the 
25 originating party should end the call, the wireless transceiver interface 64 

causes a wireless call control event code 523 (with data), to be placed in the 
event queue 101 to which the microprocessor 62 responds as indicated at 
372, whereupon the audio path is disconnected and SLIC in use and 
transceiver in use flags 146 and 186 are reset and the call is ended. 
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Finishing a Call Frnm the First WM ess Transceiver to the Second 
Communications Appliance 

Similarly, a call may be made from the first wireless transceiver 24 to the 
second communications appliance 42 by first programming the global 
5 outgoing access flag 142 active regardless of the states of the remaining 

access flags. 

Referring to Figure 11. events associated with establishing a call from the first 
wireless transceiver 24 shown in Figure 1 to the second communications 
appliance such as extension telephone 42, 44, or 46 connected to the th.rd 
10 communications unit 16, for example, are shown generally at 450. Th.s 

« procedure begins with a wireless interrupt event code 520 being stored in the 
5 event queue 101 shown in Figure 2, in response to receipt of a wireless call at 
u the first transceiver 24. The microprocessor 62 responds to the event, as 
indicated at 452 where it looks up the current configuration 112 and produces 
and stores a wireless incoming call event code 521 to which the 
microprocessor 62 responds as indicated at 454, by setting the global SLIC 
□ flag 151 and by sending a PCM Query SLIC command (166 in Figure 6A) on 

y the common medium 67. 

fi As indicated at 456, if an acknowledgement is received a control SLIC 

m command (170 in Figure 6A) is transmitted on the common medium 67. If an 

acknowledgement command (168 in Figure 6A) is received, then a PCM 
control SLIC command (170 in Figure 6A) is transmitted as indicated at 458. 
As indicated at 460, if an acknowledgement command (172 in Figure 6A) is 
received, then as indicated at 462. a PCM generate ringing command (174 in 
25 Figure 6A) is transmitted on the common medium 67. If no acknowledgement 
command (176 in Figure 6A) is received to either message at steps 454 or 
458 then as indicated at 464. a busy indication is provided by the 
microprocessor 62 to wireless transceiver interface 64 until the call originator 
terminates the call. 
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In response to a wireless CLID data event code 522 in the event queue 101, 
as indicated at 466, the microprocessor 62 stores calling line identification 
data in a CLID buffer 180 in the RAM 65. It then checks whether the global 
SLIC flag 151 is set and if so. transmits a PCM send CLID command (182 in 
Figure 6B) on the common medium 67 to transmit calling line identification 
data stored in the CLID buffer 180 to a remote communications interface as 
indicated at 468. 

As indicated at 470, if the second communications appliance 42 is off hook, in 
other words the second communications appliance interface 38 is in use, a 
PCM line status SLIC event code 532 is stored in the event queue 101 to 
which the microprocessor 62 responds, as indicated at 472, effectively 
returning a busy signal to the originating caller. Otherwise a pass through 
mode is established and an audio path is established as indicated at 474 

S As indicated at 476 and 478, if the second communications appliance 42 

f§ should go on hook during the call, a SLIC Line - Status Command (157 in 

l_ Figures 6C) is transmitted on the common medium 67 to the first 

3 communications unit 16. This causes a PCM SLIC call control event code 

£ 531 to be stored in the event queue 101 . In response, the microprocessor 62 

| executes the functions indicated at 480 in which the microprocessor 62 

% causes "End" key signals to be provided to the first wireless transceiver 24 to 
terminate the wireless call. 

While specific embodiments of the invention have been described and 
illustrated, such embodiments should be considered illustrative of the 
invention only and not as limiting the invention as construed in accordance 
25 with the accompanying claims. 



